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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an epoxy resin composition for sealing 
semiconductors which has superior flow property, good moldability, high adhesion to 
semiconductor members, and in addition excellent storage stability, as well as to provide a 
semiconductor device sealed with the composition. 

SOLUTION: The resin composition contains an epoxy resin (A), a curing agent (B), an 
inorganic filler (C), and a compound represented by formula (I) (D) [wherein, two or three of 
six Rs are hydroxyl groups and the remaining Rs, which may be independently different or 
identical, are hydrogen atom(s) or organic group(s) of an amino, alkyl, carboxyl group, or the 
like]. The composition is characterized in that the content of the inorganic filler (C) is 80-90 
wt.% to the total resin composition and that, in the melt viscosity curve obtained when the 
melt viscosity of the composition is measured at 175°C, the time showing <300 poises is 7 
seconds or more. 
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BASIC- ABSTRACT: 

NOVELTY - Epoxy resin composition, used to seal semiconductor devices, with 
melt viscosity of 3 00 poises for 7 seconds or more at 175 deg. C, compriegB: 

(A) epoxy resin; 

(B) curing agent; 

'CO inorganic filler (80-95 wt.%); and 
( D) phenolic compound , is new. 

DETAILED DESCRIPTION - Epoxy resin composition, used to seal semiconductor 
devices, with melt viscosity of 300 poises for 7 secondsor more at 175 deg. 
C, comprises: 

(A) epoxy resin; 

(B) curing agent; 

(C) inorganic filler (80-95 wt.%); and 

(D) phenolic compound of formula (I) , is new. 

R = two or three of them are hydroxyl groups, others are H or organic groups 
e.g. amino, alkyl, carboxyl . 

USE - The composition is useful as sealing compound for semiconductor devices. 

ADVANTAGE - The composition has good storage stability and moldability, and 
gives a cured product having good adhesion with substrate. 

CHOSEN-DRAWING: Dwg.0/0 

TITLE-TERMS: NEW EPOXY RESIN COMPOSITION SEAL SEMI CONDUCTOR DEVICE COMPRISE 
EPOXY RESIN CURE AGENT INORGANIC FILL PHENOLIC COMPOUND 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] It excels in a fluidity, and the moldability of this invention is good, further, its 
adhesion is high to a semi-conductor member, and it relates to the semiconductor device which it comes 
to close with the epoxy resin constituent for the semi-conductor closures which is excellent also in 
preservation stability, and this constituent for the closures. 
[0002] 

[Description of the Prior Art] Before, the closure approach of semiconductor devices, such as diode, a 
transistor, IC and LSI, and a VLSI, has a resin seal in use. Since the epoxy resin constituent is generally 
excellent in a moldability, dimensional stability, the adhesive property, the electrical property, and the 
mechanical characteristic compared with other thermosetting resin, it has been widely used for the resin 
seal. 

[0003] However, the epoxy resin constituent after the semiconductor device closure absorbs moisture to 
the resin seal of a semiconductor device, and there is a problem of also becoming the cause of the 
corrosion of a components electrode, the resin at the time of a solder reflow and exfoliation between 
semi-conductor members, and the crack in a resin part in it. Furthermore, although use of lead free 
solder is demanded from a viewpoint of an environmental problem in recent years, compared" with the 
conventional solder containing lead, the melting point is high 30 degrees C or more, therefore the rise 
(260-280 degrees C) of solder reflow temperature is needed, and lead free solder serves as resin at the 
time of a solder reflow, and a situation which exfoliation between semi-conductor members and the 
crack in a resin part tend to generate. 

[0004] As a solution of such a problem, the loadings of the inorganic filler in an epoxy resin constituent 
are made [ many ], and achieving low moisture absorption-ization is proposed. However, if the loadings 
of an inorganic filler are made [ many ], the fluidity in the whole epoxy resin constituent will fall. As an 
epoxy resin constituent flows the inside of making machine metal mold, a reaction advances, formation 
of the non-filling part of a package, and a void and a gold streak ~ poor shaping, such as flow, is not 
only generated, but the fall of the adhesion between resin and a semi-conductor member took place, and 
it had produced the problem of the fall of the solder-proof reflow nature in the reflow conditions 
corresponding to lead free solder. For this reason, even if it was the case where the loadings of the 
minerals filler in an epoxy resin constituent were made [ many ], the right fluidity was secured, poor 
shaping of a package was prevented, adhesion was high and the method of excelling in solder-proof 
reflow nature was needed. 

[0005] Furthermore, to make good preservation stability in the ordinary temperature of an epoxy resin 
constituent was needed from the cost reduction about refrigeration / refrigeration preservation, and the 
problem of workability. 
[0006] 

[Problem(s) to be Solved by the Invention] It is made in view of the above situations, and excels in a 
fluidity, and the moldability of this invention is good, further, its adhesion is high to a semi-conductor 
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member, and it aims at offer of the semiconductor device which it comes to close with the epoxy resin 
constituent for the semi-conductor closures which is excellent also in preservation stability, and this 
constituent for the closures. 
[0007] 

[Means for Solving the Problem] In order to attain said technical problem, the epoxy resin constituent 
for the semi-conductor closures of this invention mainly takes the following configurations. 
[0008] Namely, an epoxy resin (A), a curing agent (B), an inorganic filler (C), It is an epoxy resin 
constituent for the semi-conductor closures containing th e compound (D) shown by the formula (I) . It is 
the epoxy resin constituent for the semi-conductor closures characterized by the time amount which is 
300poise or less being 7 seconds or more in a melt viscosity curve when the content of an inorganic 
filler (C) is [ be / they / under / all / resin constituent / receiving ] 80 - 95 % of the weight and measures 
the 175-degree C melt viscosity of this constituent. 
[0009] 
[Formula 21 



[0010] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained. In 
addition, in this invention, "weight" means "mass." 

[001 1] First, each component which constitutes the epoxy resin constituent of this invention is 
explained. 

[0012] Epoxy resin constituent of this invention, An epoxy resin (A), a curing agent (B), an inorganic 
filler (C), and the compound (D) shown by the formula (I) are contained. 

[0013] Especially if the epoxy resin (A) in this invention is a compound which has two or more epoxy 
groups in 1 molecule, it will not be limited, but it is a polymer a monomer, oligomer, and at large. For 
example, a cresol novolak mold epoxy resin, a phenol novolak mold epoxy resin, 4, a 4'-bis(2, 3 -epoxy 
propoxy) biphenyl, 4, the 4'-screw (2, 3-epoxy propoxy) -3, 3', 5, a S'-tetramethyl biphenyl, 4, the 4'- 
screw (2, 3-epoxy propoxy) -3, 3', 5, a 5'-tetraethyl biphenyl, Biphenyl mold epoxy resins, such as 4, the 
4-screw (2, 3-epoxy propoxy) -3, 3', 5, and a 5'-tetrabuthyl biphenyl, A phenol aralkyl mold epoxy 
resin, 1, 5-JT (2, 3-epoxy propoxy) naphthalene, Naphthalene mold epoxy resins, such as 1, 6-JI (2, 3- 
epoxy propoxy) naphthalene, and a naphthol aralkyl mold epoxy resin, 3-t-butyl -2, 4'-dihydroxy - 3', 5\ 
diglycidyl ether of a 6-trimethyl stilbene, 3-t-butyl -4, 4'-dihydroxy - 3', 5, diglycidyl ether of a 5 ! - 
trimethyl stilbene, 4, 4'-dihydroxy -3, 3\ 5, the diglycidyl ether of a S'-tetramethyl stilbene, Stilbene 
mold epoxy resins, such as diglycidyl ether of 4, 4'-dihydroxy -3, 3'-G t-butyl -6, and a 6'-dimethyl 
stilbene, A dicyclopentadiene frame content epoxy resin, a triphenylmethane color mold epoxy resin, 1, 
the diglycidyl ether of 4-bis(3-methyl-4 hydroxy cumyl) benzene, Bisphenol mold epoxy resins, such as 
4, the diglycidyl ether 2 of 4'-dihydroxy diphenyl ether, the 2-dimethyl -5, 5'-G tert-butyl -4, and 4'- 
dihydroxydiphenyl SUFIDO, The bisphenol A mold epoxy resin, a bisphenol female mold epoxy resin, 
A tetramethyl bisphenol female mold epoxy resin, a chain-like aliphatic series epoxy resin, 
cycloaliphatic epoxy resin, a heterocycle type epoxy resin, a spiro ring content epoxy resin, a 
halogenation epoxy resin, etc. are mentioned, and it does not matter even if it uses these independently 
and uses two or more kinds together. Especially, it is desirable to blend the epoxy resin of two organic 
functions. 
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[0014] In this invention, 2 - 10 % of the weight is usually especially desirable as loadings of an epoxy 
resin (A) two to 25% of the weight to the whole epoxy resin constituent. Furthermore, it is more 
desirable to contain the epoxy resin of two organic functions 50% of the weight or more in an epoxy 
resin (A). 

[0015] If the curing agents (B) in this invention are an epoxy resin and a compound which reacts, they 
are arbitrary, but when it considers as a hardened material, the curing agent (b) which has a phenolic 
hydroxyl group as a compound with low water absorption is used preferably. As an example of a curing 
agent (b) of having a phenolic hydroxyl group Novolak resin, such as phenol novolak resin, cresol 
novolak resin, and naphthol novolak resin, Tris (hydroxyphenyl) methane, 1 and 1, 2-tris 
(hydroxy phenyl) ethane, The condensation compound of 1, 1, 3 -tris (hydroxyphenyl) propane, a terpene, 
and a phenol, Even if dicyclopentadiene frame content phenol resin, phenol aralkyl resin, naphthol 
aralkyl resin, biphenyl frame content phenol aralkyl resin, etc. are mentioned and it uses these 
independently, it does not matter even if it uses two or more kinds together and uses. Dicyclopentadiene 
frame content phenol resin, phenol aralkyl resin , naphthol aralkyl resin, and biphenyl frame content 
p henol aralkyl resin are used preferably especially . 

tOTTI 6] In this invention, the loadings of a curing agent (B) are usually 2 - 22 % of the weight to the 
whole epoxy resin constituent, and are 2 - 10 % of the weight preferably. Furthermore, it is more 
desirable to blend dicyclopentadiene frame content phenol resin, phenol aralkyl resin, naphthol aralkyl 
resin, or biphenyl frame content phenol aralkyl resin 50% of the weight or more among the amounts of 
the whole curing agent (B) from the point that not only a fluidity but adhesion and solder-proof reflow 
nature are excellent. Furthermore, it is desirable 0.5-2, and that the compounding ratio of an epoxy resin 

(A) and a curing agent (B) has the chemical equivalent ratio of (B) to (A) especially in the range of 0.7- 
1.5 from the point of a mechanical property and humidity-tolerant reliability. 

[0017] In this invention, in order to promote the hardening reaction of an epoxy resin (A) and a curing 
agent (B), a hardening accelerator may be used. If the reaction of an epoxy resin (A) and a curing agent 

(B) is promoted as a hardening accelerator, a well-known thing can be used for arbitration. As an 
example of a hardening accelerator, 2-methylimidazole, 2-phenylimidazole, Imidazole derivatives and 
those salts, such as 2-phenyl-4-methylimidazole and 2-undecylimidazole, Tertiary amine compounds, 
such as triethylamine, benzyl dimethylamine, and alpha methylbenzylamine, 1, 8-diazabicyclo (5, 4, 0) 
undecene - 7, 1, 5-diazabicyclo (4, 3, 0) nonene, 7-methyl - Amidine compounds and those salts, such as 
1, 5, and 7-TORIAZA bicyclo (4, 4, 0) decene -5, Phosphorus compounds, those salts, etc., such as 
triphenyl phosphine, a tris (2, 6-dimethoxy phenyl) phosphine, a tris (4-alkylphenyl) phosphine, and 
trialkylphosphine, are used, these hardening accelerators could use two or more sorts together, and 
carried out melting mixing with the curing agent (B) or epoxy resin (A) used further beforehand ~ 
adding after mixing may be carried out. 

[0018] As loadings of a hardening accelerator, 2 - 10 % of the weight is usually especially desirable two 
to 25% of the weight to the whole epoxy resin constituent. 

[0019] As a n inorganic filler (CI in this invention, an amorphous silica, a crystalline silica, a calcium 
carbonate, a magnesium carbonate, an alumina, a magnesia, silicon nitride, magnesium oxide aluminum, 
a zirconia, zircon, clay, talc, a mica, a calcium silicate, titanium oxide, antimony oxide, asbestos, a glass 
fiber, etc. are mentioned. It is desirable that a configuration can also use the thing of arbitration, such as 
a globular shape, a letter of crushing, and fibrous, and blends an inorganic filler spherical especially. A 
silica spherical as a desirable thing is mentioned especially. 

[0020] As a particle size of an inorganic filler (C), 5-30 micrometers (median size) of a fluid point to 
mean diameters are desirable. 

[0021] Especially as loadings of an inorganic filler (C), the point of a moldability and solder-proof 
nature to 80 - 95 % of the weight is desirable. 

[0022] In this invention, the compound (D) shown by the formula (I) is contained. 

[0023] 

[Formula 3] 
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[0024] As an example of th e compound (D) s hown by the formula (I) 1, 2, 3-trihydroxy benzene, 1 and 
3, 5-trihydroxy benzene, 1, 2, 4-trihydroxy benzene, 1 and 2, 4-trihydroxy anthraquinone, A compound 
with three hydroxy 1 groups, such as 3, 4, and 5-trihydroxy benzoic acid, 1 1 ^ih ydroxvbenzene. 1,3- 
dihydroxy benzene, 1, 4-dihydroxy benzene, 2, 5-dihydroxy benzaldehyde, 3, 4-dihydroxy benzaldehyde, 
1, 2-dihydroxybenzene -3, 5-JISURUFO nick acid, 2, 3-dihydroxy benzoic acid, 2, 4-dihydroxy benzoic 
acid, 2, 5-dihydroxy benzoic acid, 2, 6-dihydroxy benzoic acid, 3, 4-dihydroxy benzoic acid, 3, 5- 
dihydroxy benzoic acid, 2, 4-dihydroxy benzophenone, 3, 4-dihydroxy benzophenone, 1, a 2-dihydroxy- 
4-nitrobenzene, 2, 5-dihydroxy phenyl acetic acid, Although a compound with two hydroxy! groups, 
such as 3, 4-dihydroxy phenyl acetic acid, 2, 6-dihydroxy toluene, 3, 5-dihydroxy toluene, 2, 3- 
dihydroxy toluene, 3, and 4-dihydroxy toluene, is mentioned It is not limited to these. Even if it uses 
these independently, it does not matter even if it uses two or more kinds together. Moreover, beforehand, 
into resin, such as an epoxy resin (A) and a curing agent (B), melting mixing may be carried out and you 
may use. 

[0025] As an addition of the compound (D) shown by the formula (I), it is 0.01 - 0.50 % of the weight to 
a resin constituent preferably, and is 0.03 - 0.30 % of the weight more preferably. 
[0026] Thus, by using the compound (D) shown by the formula (I) as small quantity and an additive, 
when especially the loadings of an inorganic filler (C) are made into 80 - 95 % of the weight among a 
resin constituent, a fluidity improves, to a semi-conductor member, a dhesion is high, the solder-proof 
reflow nature which used lead free solder is also good, and the epoxy resin constituent tor the semi- 
conductor Closures excellent in p reservation stflhiHty ran he obtained Ry maVing into 0 01 % nf tVTp 
weight or more the addition of the compound (D) shown by the formula (I), a fluidity improves and poor 
shaping stops being able to happen easily. Moreover, solder thermal resistance does not fall by 
considering as 0.50 or less % of the weight. 

[0027] It is desirable from the above-mentioned effectiveness being acquired enough to use the 
compound which is in the location where two thru/or three hydroxyl groups adjoin as a compound (D) 
especially shown by the formula (I). 

[0028] In this invention, it is desirable to blend coupling agents, such as a silane coupling agent and a 
titanate coupling agent, with an epoxy resin constituent in respect of the dependability of the 
semiconductor device obtained. A coupling agent may blend with other components as it is, or may 
carry out surface treatment to an inorganic filler (C) beforehand. 

[0029] The silane coupling agent which the organic radical and the hydrolysis nature machine coupled 
directly with the silicon atom preferably as a coupling agent is used. Specifically Gamma- 
glvcidoxypropvltrimetoxvsilane . gamma-glycidoxypropylmethyldietoxysilane, N-beta(aminoethyl) 
gamma-aminopropyl trimethoxysilane, N-beta (aminoethyl) gamma-aminopropyl methyl 
dimethoxysilane, gamma-aminopropyl triethoxysilane, N-phenyl-gamma-aminopropyl trimethoxysilane, 
gamma-mercapto propyltrimethoxysilane, gamma-ureido propyl triethoxysilane, etc. are used 
preferably. 

[0030] Moreover, the addition of a coupling agent is usually 0.1-2 % of the weight to the whole epoxy 
resin constituent. 

[0031] In the epoxy resin constituent of this invention, two or more kinds of release agents, such as a 
metal salt of long chain fatty acid, ester of long chain fatty acid, paraffin wax, and a silicone compound, 
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may be used together in the range which does not spoil the effectiveness of this invention. 
[0032] In the epoxy resin constituent of this invention, although it is not an indispensable component, a 
flame retarder can be blended. As a flame retarder, especially if usually added by the epoxy resin 
constituent for the semi-conductor closures, it will not be limited, but a well-known thing can be used. 
Metal hydroxides, such as phosphorus compounds, such as bromine compounds, such as bromine-ized 
epoxy resins, such as a bromine-ized bisphenol A mold epoxy resin and a bromine-ized phenol novolak 
mold epoxy resin, bromine-ized polycarbonate resin, bromine-ized polystyrene resin, bromine-ized 
polyphenylene oxide resin, tetrabromobisphenol A, and decabromodiphenyl ether, red phosphorus, and 
phosphoric ester, a magnesium hydroxide, and an aluminum hydroxide, etc. mention, and it is 
[0033] In the epoxy resin constituent of this invention, although it is not an indispensable component, an 
antimony compound can also be blended. It is not usually added as a fire-resistant assistant by the epoxy 
resin constituent for the semi-conductor closures, and this is not limited especially, but can use a well- 
known thing. As a desirable example of an antimony compound, an antimony trioxide, antimony 
tetroxide, and antimony pentoxide are mentioned. 

[0034] In the epoxy resin constituent of this invention, cross linking agents, such as damp-proof 
amelioration agents, such as low stress-ized agents, such as elastomers, such as ion scavengers, such as 
coloring agents, such as carbon black and ferrous oxide, hydrotalcites, a bismuth system compound, and 
an aluminum system compound, silicone rubber, an olefin system copolymer, denaturation nitrile 
rubber, and denaturation polybutadiene rubber, and polyethylene, and silicone oil, and organic peroxide, 
can be added at arbitration. 

[0035] The important thing in the epoxy resin constituent of this invention is maintained beyond fixed 
time amount in the hypoviscosity condition, when carrying out melting with molding temperature. In the 
melt viscosity curve when specifically measuring melt viscosity at 1 75 degrees C, it is required for the 
time amount which is 300poise or less to be 7 seconds or more. 

[0036] Since an epoxy resin constituent is thermosetting, a hardening reaction progresses in a heating 
condition and it always produces viscosity change. Generally, if a solid epoxy resin constituent is put on 
the bottom of molding temperature (for example, 175 degrees C) in ordinary temperature, since it will be 
in a melting condition from a solid-state first, viscosity will fall, although this is because change in the 
melting condition won the hardening reaction, if a certain time amount is exceeded — it — reversing ~ a 
hardening reaction - viscosity - going up ~ just - being alike — it results in hardening. Drawing 
showing the relation between this heating time and viscosity is a melt viscosity curve. 
[0037] As for an epoxy resin constituent, it is common to set up a process condition so that it may be 
filled up a low condition, especially near [ above ] the minimum melt viscosity melt viscosity. However, 
if viscosity change of an epoxy resin constituent is sharp and becomes hyperviscosity immediately at the 
time of shaping, poor shaping, such as a stage shift, will be generated in the non-filling metallurgy line 
flow of a resin constituent, and a pan by insufficient liquidity. Therefore, it is desirable that the melt 
viscosity of an epoxy resin constituent is maintained in the low condition for a long time at the point of 
suppressing generating of poor shaping. 

[0038] In this invention, when the time amount which is 300poise or less considers as 7 seconds or more 
in the melt viscosity curve when measuring the 175-degree C melt viscosity of an epoxy resin 
constituent, shaping becomes easy and the non-filling metallurgy line flow of a resin constituent and 
poor shaping of a stage shift stop being able to happen easily. If melt viscosity is 300poise or less, 
sufficient fluidity to also fabricate a thin semiconductor device in recent years will be acquired, and if 
the condition continues 7 seconds or more, the above-mentioned defect is easily avoidable. 
[0039] In addition, when 175-degree C melt viscosity is measured, it is using the compound (D) shown 
especially by the formula (I), although the epoxy resin constituent whose time amount which is 300poise 
or less is 7 seconds or more can be attained by choosing each component of an epoxy resin constituent 
suitably in a melt viscosity curve, and it can attain easily, without spoiling the hardenability at the time 
of molding. 

[0040] In addition, in this invention, although melt viscosity points out what was measured using the 
Shimadzu flow tester (CFT-500), if equivalent measurement can be performed, even if it will use other 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



6/21/06 



JP,2002-322347,A [DETAILED DESCRIPTION] 



Page 6 of 1 0 



flow testers, it does not interfere at all Melt viscosity Measuring conditions are the heater temperature 
of 175 degrees C, the die hole diameter of 0.5mm, die hole die length of 0.1mm, 1 1.3mm of diameters 
of a piston, and measuring load lOkgf. The approach of measurement throws in the diameter of 10.8mm, 
the weight of 3g, and the tablet of 90% or more of filling factors in the cylinder heated by 175 degrees 
C, and starts measurement immediately. Melt viscosity is computed based on the data in which the 
relation of the time amount and the piston location which make the time of an injection time amount 0, 
and are obtained by measurement in a tablet is shown. 

[0041] Moreover, the measurement result measured on the above-mentioned conditions is taken along 
an axis of abscissa, viscosity (poise) is taken along time amount (second) and an axis of ordinate, and it 
expresses with aging of the viscosity in 175 degrees C the melt viscosity curve in this invention. 
[0042] As the manufacture approach of the resin constituent of this invention, the approach by melting 
kneading is used, for example. That is, after mixing various raw material components by well-known 
approaches, such as a mixer, it is usually 60-140 degrees C, for example, can manufacture by the well- 
known kneading approach using the extruder of a Banbury mixer, a kneader, a roll, a monopodium, or 
two shafts etc. After melting kneading can be cooled and ground, can also be made into the shape of 
powder, and can also be pelletized as it is. The semi-conductor closure is usually presented with this 
resin constituent by shaping from powder, a tablet, or a liquefied condition. 

[0043] As an approach of closing a semiconductor device, although the low voltage transfer-molding 
method is common, the injection fabricating method and compression forming are also possible. As a 
process condition, a resin constituent is fabricated in the molding temperature of 150-200 degrees C, 
compacting pressure 5 - 15MPa, and cycle time 30 - 300 seconds, for example, and a semiconductor 
device is manufactured by considering as the hardened material of a resin constituent. Moreover, 
additional heat-treatment is also performed at 100-200 degrees C in the above-mentioned moldings for 2 
to 15 hours if needed. 
[0044] 

[Example] This invention is not limited by the example hung up here, although an example is given to 
below and this invention is concretely explained to it. 

[0045] After carrying out preliminary mixing by the mixer by the presentation ratio (weight ratio) which 
shows the component shown in examples 1-19 and the [examples 1-3 of comparison] table 1 in Table 2, 
the twin screw extruder with a barrel temperature of 90 degrees C was used, for 5 minutes, after melting 
kneading, it cooled and ground and the epoxy resin constituent for the semi-conductor closures was 
obtained. 

[0046] moreover -- the created resin constituent - the 208 pin LQFP (appearance: 28x28x1. 4mm, frame 
material: copper) — public funds — a mold (the diameter of a pot: phi 18mm), and the 176 pin LQFP 
(appearance: 23x23x1. 4mm, frame material xopper) - public funds - the package was fabricated with 
the low voltage transfer-molding machine on the die temperature of 175 degrees C, and the conditions 
for cycle time 1 minute, using a mold (diameter phiof potl6mm) respectively. As evaluation of 
preservation stability, as evaluation of the restoration nature at the time of shaping, the resin remainder 
of the gate section was evaluated as evaluation of hardenability , the solder thermal resistance (the rate of 
exfoliation, external crack) of the 176 pin LQFP was evaluated for the package restoration nature 
(moldability) of the 208 pin LQFP as evaluation of adhesion, respectively, and the result shown in Table 
2 was obtained for the package restoration nature (preservation stability) of the 208 pin LQFP. The 
detail of the evaluation approach is described below. 

[0047] About the resin constituent of which <measurement of melt viscosity curve> production was 
done, the melt viscosity in 175 degrees C was measured using the quantity-ized type flow tester, and the 
time amount which becomes 300poise or less in a melt viscosity curve was computed. 
[0048] the chip about the resin constituent of which Evaluation of package restoration nature 
(moldability )> production was done, pack the 208 pin LQFP for visual observation after ten - piece 
shaping on the above-mentioned conditions using low voltage transfer molding, and according to a 
viscosity rise - the number of packages except the defect package which being un-filled up generated in 
a variation rate, fluid lack, etc. obtained good was asked. 
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[0049] the chip save a Evaluation of package restoration nature (preservation stability )> constituent on 
condition that 20 degrees C and 50%RH for 72 hours, pack the 208 pin LQFP for visual observation 
after ten-piece shaping using low voltage transfer molding, and accord to a viscosity rise — it asked for 
the number of packages except the defect package which be un-fill up generated in a variation rate, fluid 
lack, etc. obtained good. 

[0050] Eight packages of the 176 pin LQFP obtained by Evaluation of solder thermal resistance> 
shaping were stiffened at 175 degrees C for 4 hours, and were heat-treated for 10 seconds at 260 degrees 
C after humidification processing using IR reflow furnace by 85 degrees C, 60%RH, and the conditions 
of 168 hours. It asked for the rate of exfoliation (%) from the area from which the die pad rear face was 
observed using the supersonic detector, and exfoliation has produced the subsequent package to the 
whole surface product on the rear face of a die pad. 

[005 1] Moreover, the package appearance was observed by viewing, the package which the external 
crack generated was considered as the defect package, and it asked for the number. 
[0052] 
[Table 1] 
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[Table 3] 
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[0063] As shown in the example of Tables 2-3, the epoxy resin constituent for the semi-conductor 
closures which is the range whose addition of the compound (D) shown by the formula (I) is 0.01 - 0.50 
% of the weight has a moldability and good preservation stability in evaluation of package restoration 
nature. Moreover, in evaluation of solder thermal resistance at temperature higher than before, the rate 
of exfoliation is small, and there is also no generating of an external crack. That is, it turns out that it 
excels in the restoration nature at the time of shaping, preservation stability, and adhesion. 
[0064] 

[Effect of the Invention] According to this invention, it can excel in a fluidity, and a moldability is good, 
to a semi-conductor member, adhesion is high and the semiconductor device which preservation stability 
comes to close with the good epoxy resin constituent for the semi-conductor closures and this 
constituent for the closures can be obtained also on the reflow conditions further especially 
corresponding to lead free solder. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
dam ages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is an epoxy resin constituent for the semi-conductor closures containing an epoxy resin (A), 
a curing agent (B), an inorganic filler (C), and the compound (D) shown by the formula (I). The epoxy 
resin constituent for the semi-conductor closures characterized by the time amount which is 300poise or 
less being 7 seconds or more in a melt viscosity curve when the content of an inorganic filler (C) is [ be / 
they / under / all / resin constituent / receiving ] 80 - 95 % of the weight and measures the 175-degree C 
melt viscosity of this resin constituent. 




[Claim 2] The epoxy resin constituent for the semi-conductor closures according to claim 1 with which 
an epoxy resin (A) is characterized by containing the epoxy resin of two organic functions 50% of the 
weight or more. 

[Claim 3] claims 1 or 2 to which the content of the compound (D) shown by the formula (I) is 
characterized by being 0.01 - 0.5 % of the weight to all resin constituents - the epoxy resin constituent 
for the semi-conductor closures given in either. 

[Claim 4] The epoxy resin constituent for the semi-conductor closures according to claim 1 to 3 
characterized by two or more of the hydroxyl groups of the compound (D) shown by the formula (I) 
being in an adjoining location. 

[Claim 5] The epoxy resin constituent for the semi-conductor closures according to claim 1 to 4 
characterized by being an object for semiconductor devices corresponding to lead free solder. 
[Claim 6] The semiconductor device characterized by coming to carry out the closure of the 
semiconductor device with the hardened material of the epoxy resin constituent for the semi-conductor 
closures according to claim 1 to 5. 



[Translation done.] 
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